Controversial results on the relationship between the left-handedness and neurotic disturbances have been obtained in so far investigations. Objective The aim of this study was to investigate the link between the left-handedness and neurotic disturbances in an adult urban population. Methods A cross-sectional study was performed on 1,202 adult residents of the Stari Grad municipality in Belgrade, out of which 401 were males (33,4%) and 801 were females (66,6%). A questionnaire was used as an investigation instrument, with questions concerning age, gender, writing hand and neurotic disturbances: tension, agressiveness, anger, nervousness, weepiness and seclusion. Results Left-handedness was found in 60 subjects (5%) and it was statistically more frequent in males (7.7%) compared to females (3.6%) (p=0.003). A decreasing trend of proportion of left-handed males was found in relation to aging. In the age group 18 to 39 years, agressiveness, as a specific neurotic disturbance, was significantly more frequent in left-handed males in comparison to right-handers (p=0.035). In the age group 40 to 59 years, neurotic disturbances were more common among left-handed males compared to right-handers (p=0.030). There were no significant diferences in the proportion of neurotic disturbances between the left-handed and the right-handed females. Conclusion From a public health point of view, left-handed men may be regarded as a relatively vulnerable population category concerning mental health.
INTRODUCTION
Dominant hand is usally defined as a preference to use one hand rather than another, for performing most of the activities and it is considered to be the most obvious example of cerebral lateralization, an exclusive human characteristic. Development of speech and fine motor skills have been related to handedness in the evolution of humans [1] . Hitherto, there is no full agreement between investigators about who is actually considered to be left-handed, what is the percent of left-handers in a population, and what is the etiology of left-handedness [2] .
Majority of studies about left-handedness have shown that left-handedness is more frequent in males than in females [2, 3] . However, some investigators claim that there are no gender diferences in the prevalence of lefthandedness [4] .
A link between left-handedness and neurotic disturbances has been rarely studied. Further, problems derive from different handedness scores based on questionnaires [2, 5] . Some studies have found a link between left-handedness in males and psychological disorders [6] , neurotic disturbances [2, 7] , anxiety [8] , depression [9] , hypochondriasis [5] and soft behavioral bipolarity [10] . However, no connection between left-handedness and anxiety was found in another study [11] .
OBJECTIVE
Taking into a consideration controversial scientific results, the aim of our study was to investigate the relationship between left-handedness and neurotic disturbances in an adult urban population.
We have hypothesized that: 1) the prevalence of left-handedness in urban adult population is significantly different with regard to sex; and 2) there are significant differences in the prevalence of neurotic disturbances with regard to dominant hand, sex and age in adult urban population.
METHODS
A cross-sectional study was preformed in adult urban population of a central municipality "Stari Grad" in Belgrade.
According to census data, about 60,000 residents live in this municipality. In order to obtain a 5% random sample (3,000 people), a step-method with interviewing the residents of every twentieth flat in each street was used. The questionnaires, constructed by the authors for this study, were delivered in post-boxes, according to the number of dwellers. The subjects were not informed about the details of investigation objectives. The response rate was 52.8%, accounting for 1,584 respondents.
Because of incomplete data related to sex, age, dominant hand and response about neurotic disturbances, 382 questionnaires were not take into account. Final sample was consisted of 1,202 subjetcs, of which 401 were males (33.4%) and 801 (66.6%) were females.
The questionnaire encountered data on age and gender. Hand dominance was checked with the question about writing hand. The presence of neurotic disturbances in terms of tension, agressiveness, anger, nervousness, weepiness and seclusion was investigated with closed questions using dichotomus answers.
Data were stratified according to handedness, sex, and age. Chi-square and Fisher exact test were used to examine differences between groups. A two-tailed probability value of 0.05 or less was considered significant. All statistical analyses were performed with the Statistical Package for the Social Sciences, SPSS, version 17.0 for Windows (SPSS Inc., Chicago, IL, USA).
RESULTS
Left-handedness was found in 60 subjects (5%), and it was statistically more frequent in males (31;7.7%) compared to females (29;3.6%) (χ 2 =9.519;p=0.003). A decreasing trend of proportion of left-handed males was found in relation to aging (Table 1) , while there was no such trend in females (Table 2) .
In a total of 1,202 subjects, neurotic disturbances were found in 370 subjects (30.8%), out of which there were 122 males and 248 females. The prevalence of neurotic disturbances among males and females was similar (30.4% and 31.0%, Pearson χ 2 =0.219; p=0.122). Investigation of relationship between the left-handedness and neurotic disturbances showed that, in the age of 18 to 39 years, agressiveness, as a specific neurotic disturbance, was significantly more frequent in left-handed males in comparison to right-handers (Table 3) .
In the age 40 to 59 years, neurotic disturbances were more frequent in general among left-handed males compared to right-handers (Table 4 ).
In females, there was no significant diference in the proportion of neurotic disturbances between the left-handers and right-handers, regardless of age (37.9% vs. 31.6% respectively; Pearson χ 2 =0.473; p=0.298).
DISCUSSION
Our investigation showed that the prevalence of lefthandedness in urban population was 5% which is in accordance with the data from literature about the frequency of left-handers in Serbia (5-10%) [12] . The percentage of left-handers generally increases from rural to urban environments, where the socio-cultural pressure is lower [12] . A decreasing trend of left-handedness with age among males in our investigation may be explained by higher socio-cultural pressure on left-handers in the past. However, it may be also hypothesized that left-handed males have a reduced life span. Left-handedness may be connected with factors that shorten life, such as: alcoholism, smoking, and various neurological and immunological disorders and various accidents [13, 14] .
Our finding of more frequent left-handedness among males is congruent with previous studies [3, 4, 15] . The explanation for this may be found in a Geschwind-Behan- Galaburda (GBG) model, which predicts that asymetric brain organization is hormonally influenced in utero. The anomalies in cerebral domination in males may be provoked by high testosterone levels in utero [15] , or frequent prenatal ultrasound scanning [16] . The etiology of this association remains uncertain. More frequent neurotic disturbances in male left-handers may be explained by their worse adaptability to stress compared to right-handers, in an environment designed for right-handers. Left-handed males are generally more prone to psychological disorders [6] . There are more males among drivers, soldiers and other risky occupations, so they may be more often frustrated [3] . Head injuries during fighting, accidents and sport acitvities are more frequent in lefthanded males compared to right-handers [17] .
In addition, in some sports left-handers achieve better scores compared to right-handers. This may be explained by their higher agressiveness and lower tolerance [18] . Tennis players are usually in special focus, although the results of a recent study point out that the frequency of higher achievement of left-handers in elite tennis is decreased in male professionals over time and is almost absent in female professionals [19] .
This study has some limitations. Direct interviewing instead of questionnaire delivered in post-boxes would probably enable a higher response rate, that would make the obtained results more reliable. Dichotomus answers in questionnaire on neurotic disturbances have relatively lower validity than the answers on Likert-type scale.
CONCLUSION
Our study conducted in adult urban population showed that neurotic disturbances, particularly aggressiveness, were more frequently found in left-handed males compared to right-handers. There were no significant differences concerning neurotic disturbances between the lefthanded and right-handed females. From a public health point of view left-handed men may be regarded as relatively vulnerable population category concerning mental health.
